Crizotinib-associated severe hepatotoxicity has been rarely reported and experts recommended stopping crizotinib treatment in patients with grade 3/4 transaminase elevation. We experienced a case of anaplastic lymphoma kinase-positive non-small cell lung cancer occurring as a result of severe hepatotoxicity due to crizotinib-associated hepatitis, accompanied by the reactivation of chronic hepatitis B, which was reversed with dose reduction and anti-viral therapy. Our case highlights the possibility that crizotinib might induce hepatitis and this might be associated with the underlying presence of chronic hepatitis B. In addition, crizotinib could be continued with reduced unless there are any other therapeutic options.
INTRODUCTION
Crizotinib is an orally active, small-molecule tyrosine kinase inhibitor (TKI) of anaplastic lymphoma kinase (ALK) that is efficacious against non-small cell lung cancer (NSCLC) with echinoderm microtubule-associated protein-like 4 (EML4)-ALK rearrangement [1] . Common adverse events include visual disturbance, nausea a, vomiting, diarrhea, peripheral edema, constipation, and fatigue [2] . Crizotinib-associated severe grade hepatotoxicity has been rarely reported [3] and the drug should be discontinued if grade 3/4 elevations of transaminases were shown. Herein, we report one case with ALK-positive NSCLC who developed severe hepatotoxicity due to crizotinib-associated hepatitis combined with reactivation of chronic hepatitis B after crizotinib medication and was reversible with dose reduction and anti-viral therapy.
CASE REPORT
A 51-year-old woman with no past smoking history was admitted to us with chief complaints of dyspnea and hoarseness. The patient had a past medical history of hypertension and chronic hepatitis B carrier. Because of normal hepatic functions, the patient was under regular follow-up without anti-viral therapy at an outside hospital. In addition, the patient had a 2-month-history diagnosis of stage IV (T2a N3 M1b) adenocarcinoma without epidermal growth factor receptor mutation, for which the patient received two cycles of first-line chemotherapy with pemetrexed 500 mg/m 2 and cisplatin 60 mg/m 2 at a 3-week interval.
On physical examination, the patient presented with swollen face, neck vein distension and inspiratory stridor. partial remission of primary tumor accompanied by metastatic mediastinal lymphadenopathies (Fig. 1C, D) .
DISCUSSION
To our knowledge, our case is the first one of crizotinib-associated hepatitis that was successfully treated in a patient with preexisting chronic hepatitis B. Although Ripault et al. [3] previously reported a patient who developed acute hepatitis after crizotinib therapy, there was a relapse after reintroduction with reduced dose. In our case, the patient underwent tumor progression very rapidly. Therefore we could not wait until the patient achieved an improvement of liver functions. Moreover, our case is also noteworthy in that we could successfully treat it by lowering the dose of crizotinib while continuing the anti-viral therapy for the management of chronic hepatitis B.
Recent studies have shown that the response rate was 50% to 61% following crizotinib treatment in patients with NSCLC with ALK rearrangement [2, 4] . Phase I and II clinical studies have shown that serum ALT elevation was noted in 15% (grade 3/4, 7%) and of AST in 11% (grade 3/4, 3%) of patients receiving crizotinib [2, 5] . Most cases of serum ALT elevation are usually reversible. In addition, patients with serum ALT elevation due to crizotinib therapy may be given the treatment again at the same or decreased dose. But total bilirubin elevation after crizotinib therapy has been described less commonly [6] .
Still, little is known about exact mechanisms by which TKI-associated hepatotoxicity occurs [7] . To date, two hypothetic mechanisms have been proposed to explain its cause as shown below : 1) the reactive metabolites are produced once crizotinib is metabolized. These metabolites can interfere with cellular molecules and thereby impair the cellular functions, thus causing cell death [8] [9] [10] . Moreover, they have also been suggested to be associated with other types of idiosyncratic hepatotoxicity [11] . 2) As the immunemediated mechanism [8, 12] Thus, agent with more favorable resistance profile, such as tenofovir or entecavir is preferred like our case [14] .
In conclusion, our case indicates that the preexisting chronic hepatitis B may be a risk factor of developing crizotinib-associated hepatitis and reactivating HBV in patients with NSCLC with ALK rearrangement. Clinicians should be aware of the possibility of severe crizotinib-associated hepatotoxicity and monitor the hepatic functions. In addition, they should also consider lower the dose of crizotinib unless there are any other therapeutic options.
